growth of a cell population consisting solely of malignant glioma cells, but administering Adam10 inhibitors to mice containing tumour xenografts inhibited the growth and progression of their cancers. This finding is consistent with a model in which a positive therapeutic outcome can result from interrupting an interaction between malignant glioma and its microenvironment.
Inhibitors of the human ADAM family of enzymes have been used in clinical trials to prevent cleavage of other protein targets of these enzymes that have been linked to cancers such as lymphoma 8 and breast cancer 9 . These inhibitors could potentially be repurposed to treat individuals with malignant glioma. This approach would not have been immediately obvious from results using existing tools that identify potential biological targets for therapy, such as in vitro highthroughput drug screening. These tools are normally used to test whether drugs can limit the growth of cancer cells in vitro rather than whether they can inhibit interactions between cancer cells and their non-cancerous neighbours. However, some malignant gliomas treated with ADAM10 inhibitors in vivo in this study in mice showed a reduction in tumour growth, but not complete tumour destruction, suggesting that this type of therapy will probably need to be combined with other approaches.
In considering the unique physiology of the brain microenvironment, Venkatesh and colleagues offer a new approach to treating malignant gliomas by focusing on the surrounding cells. Most of the current targeted therapies for malignant gliomas are applicable to only a small subset of patients, but the idea of interrupting the molecular support that the glioma receives from its normal microenvironment raises the possibility of targeting a diverse range of glioma subtypes and patient ages. Rather than approaching the daunting glioma 'monster' head-on, clinicians might instead consider an indirect approach of 'draining the swamp' around the malignant cells (Fig. 1) .
Such an environmental-blockade strategy might, in addition to the approach outlined by Venkatesh and colleagues, also include the inhibition of other microenvironmental factors that promote tumour growth. For example, combination therapies might also target the immunosuppressive environment of tumour cells that blunts the body's immune response targeting the tumour, or they might inhibit factors that aid the formation of tumour blood vessels. Such combinations could lead to improved outcomes that are urgently needed for these patients. ■ 
GEOCHEMISTRY

Evaporating planetesimals
Two studies show that evaporation of molten rock was intrinsic to the formation of Earth and other rocky bodies in the Solar System, suggesting that violent collisions played a key part in the formation process. See Letters p.507 & p.511
he concentrations of elements in meteorites called chondrites are thought to reflect the chemistry of the early Solar System -an idea reinforced by the fact that chondrites have a similar composition to that of the Sun. However, Earth and comparable bodies in the Solar System are depleted in some of the more volatile rock-forming elements relative to chondrites 1 . In general, the more volatile the element, the greater its affinity for gas rather than rock, and the more depleted it is in these bodies. The origin of the volatility trend is hotly debated [2] [3] [4] , but two studies now suggest an answer to this abiding geochemical question. On page 511, Hin et al. 5 demonstrate that isotope ratios of magnesium in Earth, Mars and some asteroids provide evidence for extensive evaporation of molten rock. On page 507, Norris and Wood 6 report experiments showing that Earth's concentrations of several chalco phile (sulfur-loving) elements are also best explained by the partial melting and evaporation of rock. Both studies propose energetic collisions between planetesimals -the asteroid-sized rocky precursors to planets -as the likely cause of rock melting and evaporation.
During their formation, Earth and many other rocky bodies melted to form a mantle and a crust, with a denser, metallic core. Although most people think of molten rock as being unlikely to evaporate, laboratory experiments 7 have shown that such material exposed to the vacuum of space does indeed evaporate, with more-volatile elements evaporating faster than less-volatile ones. In addition, the rapidly vibrating lighter isotopes of an element evaporate faster than the more languid heavy isotopes, resulting in an excess of heavy isotopes in the melted rock that remains.
Hin et al. report an impressive set of highprecision data on the relative abundances of two stable isotopes of magnesium, 24 Mg and 25 Mg, showing that Earth and similar rocky bodies are slightly enriched in the heavier isotope 25 Mg, relative to the chondrites from which they formed. The enrichment is precisely what would be expected if molten rock in planetary precursors had evaporated, conjuring up images of lava floating in the vacuum of space. The authors' data breathe new life into earlier suggestions 8 that Earth and chondrites differ in their magnesium isotopic compositions.
Magnesium isotopes are especially useful for such analyses because magnesium is a lithophile (rock-loving) element. Consequently, this element is not lost to planetary atmospheres, nor does it dissolve in metallic cores at temperatures relevant to planetary formation. It is therefore an unambiguous tracer of the history of rock. Hin et al. show that if the evaporation of molten rock was slow enough to allow for thermodynamic equilibrium to occur between the rock and its vapour, previously documented enrichments of the heavy isotopes of silicon 9 and iron 10 in some melted bodies could also be explained by vapour loss, rather than by sequestration in the core, as previously suggested [11] [12] [13] . In a separate but related study, Norris and Wood melted basaltic rock in a furnace under controlled conditions. They discovered that the evaporation of moderately volatile chalcophile elements accounts for several vexing observations regarding the relative concentrations of these elements in the rocky portion of Earth. In particular, the authors found that the experimentally determined volatilities explained the pattern of depletion of these elements in the rocky Earth 14 if the partial pressures of oxygen at the time of evaporation were relatively high, similar to those intrinsic to planet formation (partial pressure is the pressure generated by a component of a mixture of gases). Such conditions could have prevailed only after the hydrogen gas left over from the formation of the Sun had been dispersed by strong stellar winds. Because this dispersal took several million years 15 , Norris and Wood's experiments not only point to evaporation as a key process, but also constrain the timing of the evaporation events.
But how did the molten rock form? According to both studies, cataclysmic collisions of planetesimals caused the melting and vapour loss (Fig. 1) . Both teams correctly point out that the velocities of hot gas can overcome the force of gravity only for small planetesimals -those with a mass about half that of Pluto. Therefore, Earth and other large bodies might have inherited the chemical imprints of vapour loss from these smaller building blocks. Alternatively, computer simulations of giant impacts such as the one that formed the Moon 16 allow for vapour loss through morecomplicated scenarios.
The conclusions of the two studies differ in important, if nuanced, ways. Hin et al. propose a series of liquid-vapour equilibrium events triggered by planetesimal collisions, in which the rates of condensation and evaporation become equal before the vapour escapes. The question arises as to whether the collisions would really lead to such episodic equilibration and vapour loss. Conversely, Norris and Wood invoke the kinetics of evaporation, rather than equilibrium in the strictest sense. It remains to be seen whether these conclusions are in serious conflict.
The results of the two studies are not yet universally applicable. Mars and Earth, for example, have different silicon isotope ratios that are not easily explained by the authors' models. Moreover, the isotopic effects of elements such as silicon and iron dissolving in the cores of planetary bodies must be accounted for. Distinguishing the effects of core formation from those of vapour loss on isotopic compositions will take further study.
Unresolved problems notwithstanding, the physical chemistry of melting and evaporation could ultimately prove to be a key arbiter in competing models of planet formation. The current studies are not the first to suggest that volatile-element depletion and isotope separation resulted from collisions 17 , T he substrates, intermediates and products of cellular metabolism have the potential to influence cellular identity and transformation to cancer 1, 2 . Two papers (one by Agathocleous et al. 3 on page 476 and the other by Cimmino et al. 4 in Cell) now find a previously unknown role for one such metabolite, vitamin C, in stem-cell biology. They show that levels of vitamin C, also known as ascorbate, regulate the number and function of blood-forming haematopoietic stem cells, largely through effects on the Tet2 protein. This change, in turn, alters the progression of leukaemia.
Researchers' ability to profile metabolites in stem cells has previously been limited by the fact that such analyses typically require millions of cells. Mouse blood cells, for instance,
